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Scene setup parameters: bulb sampling
Test #

CH4 concentration

Background Temp Plume Temp

Jim Dyer

1

42.6 C

2

4%
4%
4%

34.9 C

Space Dynamics Laboratory

34.8 C

28.8 C

34.6 C

16.0 C

3

The parameters seen in the table above are only a small sample of total
number of tests run to date.

Introduction
The purpose of this experiment is to
determine whether an FLIR A6604
camera with 3.2-3.4m bandpass
filter can be used to quantitatively
measure how much methane is in its
field of view. The experimental
scene is a background plate with a
plume nozzle in front of it. The
controlled parameters are flow rate,
concentration, and temperature of
the methane plume, as well as the
background plate temperature. The
background plate is approximated as
a blackbody. Gas from the scene is
sampled using pre-evacuated glass
bulbs and said samples are analyzed
using a Fourier Transform Infrared
(FTIR) spectrometer. The observed
absorbance of the infrared light by
methane in this bandpass is
quantified and subtracted from the
blackbody background plate and this
is correlated with the change in
camera pixel contrast.

Top image: spectrum observed with
methane present
Bottom image: spectrum observed
with methane absent
Red lines indicate camera bandpass
filter here in cm-1.

Methods
•

Sampling distance from the plume is 2mm.

•

Sample concentration is approximated as
. Where CP
2
is the concentration in the plume and 𝐶𝑏 is the
concentration in the bulb.
Bulb contents were sampled using a heated 8m pathlength
gas cell.

•

Comparison of spectra of air and
bulb sample

Note: vertical scaling varies
between these two images

𝐶𝑝 +𝐶𝑏

Results
IR camera image of methane plume

•

•

Conclusion

Correlation between camera
images and analyzed spectra show
that the plume seen in the IR
camera image (left) is methane.
Absorption of infrared light by the
methane is within limits reasonably
approximated by the Beer-Lambert
law.

•
•
•

•

Background
plate

•

Plume

Left image: Methane plume present
Right image: Methane plume absent

Methane can be qualitatively
detected by the IR camera.
Future work:
Assessment of whether a radiometric
model can be reasonably created
from samples analyzed using the
spectrometer is yet to be conducted.
Initial results look promising and
using the Beer-Lambert law to apply a
linear model to absorption seems
likely to be reasonably accurate.
Using the linear model method we
can approximate the volume between
the capillary and nozzle as a gas cell
and extrapolate from the spectrum
obtained by the FTIR to
approximating the concentration of
methane above the nozzle.
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